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Like some other alternative healthcare practitioners, 7, 8 some doctors of anthroposophic medicine take a stance against childhood immunizations. 9 In this comment, I summarize recent evidence in support of this statement and outline the effects of this attitude.
RECENT OUTBREAKS MEASLES

Great Britain
In 2000, public health experts in the United Kingdom reported the first UK-wide outbreak of measles. 10 The index case, a 5-year-old boy from Yorkshire had visited an anthroposophic community in London. At that time, approximately 30 children of the community had typical symptoms of measles. The London outbreak was not reported to the authorities, and therefore none of these cases were confirmed by laboratory tests. The general practitioners in the Yorkshire region where the index case lived, however, did alert the authorities of the presence of measles, and all suspected cases were adequately monitored. After an unimmunized family from Gloucestershire visited the Yorkshire village during the measles outbreak, similar measures were taken in the Gloucestershire location. Further infections were reported in Somerset, Dorset, and Hampshire. A total of 293 cases were identified. Of which, 117 cases were confirmed to have measles with laboratory investigations (antibody capture radioimmunoassay of saliva samples). Measles genotyping confirmed the spread of virus to unimmunized anthroposophic communities. Only 2 cases had been vaccinated against measles. The authors of the report 10 believe that high vaccination coverage produced effective herd immunity for the general UK population.
A questionnaire was later sent to the parents of all notified cases from the Gloucestershire outbreak and 126 (56%) were returned. 11 The mean age of the infected children was 7.9 years. They had to take an average of 14 days off from school because of the measles infection, and 76 consulted their physician. One child was admitted to hospital. Of the total respondents, 87% had not received measles vaccine. The respondents stated that they had doubts about the safety and efficacy of the vaccine. In accordance with anthroposophical teaching (see later), many believed that measles illness is important for a child's development and has a "beneficial strengthening effect." Of the respondents, 62% claimed to have observed such an effect in their children.
The Netherlands
In 1999 -2000, an outbreak of measles infection was reported in the Netherlands. 12 In total, 3292 children were infected, of whom, 94% were not vaccinated; 100 of those children were not vaccinated because their parents had refused immunization for "anthroposophic beliefs." According to the authors of this report, 16% of the infected children had complications and 3 children died.
During 2008, van Velzen et al 13 reported a measles outbreak in a Dutch anthroposophic community. At the time of the report, the outbreak was ongoing, and 34 cases had been registered in The Hague as well as 2 further infections in Leiderdorp and Utrecht. The index case was an 8-year-old boy attending a school of 210 pupils "of whom many come from the anthroposophic community in which parents opt not to vaccinate their children." 13 Within a few days, 9 further cases from that school were reported. Shortly later, another outbreak occurred in a different school in The Hague with children from the anthroposophic community. Of the 34 infected children, 31 had not been immunized.
Austria
Schmid et al 14 reported a measles outbreak originating in an anthroposophic community in Austria. It occurred in 2008, and a total of 392 cases were registered, of whom 168 were affiliated to the anthroposophic community. A school-based retrospective investigation showed that a single dose of measles vaccine was 97.3% effective and a 2-dose vaccine was 100% effective in protecting children who were treated. The vaccination coverage of the anthroposophic community was only 0.6%.
Germany
Arenz et al 15 reported measles outbreak in Coburg that occurred in 2003. In total, 1191 people, mostly children, were infected. Only 9% of these children were vaccinated. Complications occurred in 28% of all patients. The outbreak had originated from a Steiner school and had subsequently spread to other parts of the town and surrounding villages.
Bätzing-Feigenbaum et al 16 reported an ongoing measles outbreak in Berlin in 2010. At the time of reporting, 62 cases had been registered. The index case had not been immunized and had traveled to India shortly before falling ill. The child belonged to a Waldorf school where the proportion of vaccinated children was estimated to be less than 70%. The outbreak in Berlin spread "mainly among unvaccinated children and adolescents attending Waldorf institutions (schools and kindergardens in 2 districts) and to their siblings." None of the reported measles cases had been vaccinated against measles.
Roggendorf et al 17 reported an outbreak that occurred in Essen in 2010. It started on May 15, 2010, with 5 infected children, all attending an anthroposophic school. By May 19, 71 cases had been registered, of whom 30 were members of Waldorf institutions, 18 were their siblings, and 20 were the patients of anthroposophic "doctors who do not recommend vaccination." 17 Of the 71 cases in this outbreak, only 1 child had received 2 doses of measles, mumps, and rubella vaccination and another 2 cases had received 1 dose of the vaccination. The virus detected in this outbreak was "very similar" to the virus imported from India, which caused the Berlin outbreak earlier in the same year. 16 
DISCUSSION
In several European countries, anthroposophical medicine is a popular means of pediatric healthcare. 18 -20 Anthroposophic doctors "make restrictive use of antibiotics and antipyretics," which is believed to be associated with "a reduced risk of allergic disease." 21, 22 Some observational studies of anthroposophic medicine have reported encouraging results. 23 Its value has repeatedly been questioned, not least because anthroposophic remedies are often homeopathically diluted, and thus contain no pharmacologically active ingredients. 3, 24 Parents believing in anthroposophy "oppose the measles vaccination because they believe children gain physical and mental robustness from natural measles infection, when supported by appropriate nursing care." 11 Proponents of anthroposophical medicine claim that childhood infections are a positive and necessary step toward a child's good health, conveying protection against a range of diseases, including cancer 25 and atopy. 26, 27 Other investigators noted that patients opting for anthroposophic medicine usually have a healthier lifestyle than those who are being treated conventionally. 28 The notion that Waldorf schools might promote an attitude against childhood immunization has caused some discussion and controversy. 29 The 30 The reports about measles outbreaks centered around Steiner schools seem nevertheless to imply that a problem does exist. In the interest of public health, we should address it.
